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(54) DRIVING CIRCUIT FOR LED PRINT HEAD 

(57)Abstract: 

PURPOSE: To provide an LED print head in which a 
white or black stripe of the print result can be eliminated 
without remounting a chip even when a gap of the width 
different from a pitch occurs between adjacent LEDs 
disposed on a different chip. 

CONSTITUTION: The current flowing to an LED 11a 
disposed at the end of a chip is regulated by the larger 
amplitude as compared with an LED 1 1 disposed at the 
intermediate part of the chips by using regulating means 
22, 23, 24 connected to the chips. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the drive circuit in the LED print head which made two 
or more chips which carried out alignment arrangement of the LED of the drive circuit which drives 
LED in the LED print head carried in a printer or facsimile, and the plurality in an especially fixed pitch 
arrange on a substrate. 
[0002] 

[Description of the Prior Art] In the LED print head, generally two or more chips which carried out 
alignment arrangement of two or more LED are aligned along with a printed line, and the LED train of 
one train is formed. A drive circuit supplies a current to LED corresponding to a printing dot 
alternatively, LED is made to emit light, and the Rhine print per line is performed by this. In this kind of 
print head, a uniform quality of printed character without the concentration unevenness for every LED is 
desired. 

[0003] Conventionally, in order to cancel printing unevenness, adjusting the amount of currents which 
flows to each LED, and the current supply source time amount to each LED is performed. For example, 
the Maine transistor and a subtransistor are connected to each LED, and it controls whether a 
subtransistor is made to turn on in the case of printing. By whether the amount of currents which passes 
a subtransistor is added to the amount of reference current which passes the Maine transistor, the amount 
of currents can be adjusted and the amount of luminescence of LED is adjusted. Moreover, the Maine 
transistor which passes the amount of currents set up beforehand is connected to each LED, in the ON 
time amount of this Maine transistor, ON time amount is changed and the amount of luminescence of 
LED is adjusted by turning on and off of an additional pulse. 

[0004] Thus, by adjusting the amount of luminescence of each LED, equalization of the quantity of light 
of LED of the whole print head is attained, and concentration unevenness is canceled by adjustment of 
the amount of currents in each LED, or current supply source time amount. 
[0005] 

[Problem(s) to be Solved by the Invention] Here, in order to form one printed line in the usual case, two 
or more chips are arranged in in the shape of a straight line on the substrate. In such a case, since the gap 
during a chip is not suitable, the distance (this is hereafter called gap) of LED of the edge of a different 
chip may differ from spacing (this is hereafter called pitch) of each LED on a chip. In case this mounts a 
chip on a substrate, it is because it is difficult to control the gap during a chip correctly. And if LED 
which a clearance will be born to the drum exposure region of LED, and white **** will arise in a 
printing result if LED which adjoins through a gap separates too much, and adjoins on the contrary is 
too near, it will be born in the pile of the drum exposure region of LED, and ****** will arise in a 
printing result. 

[0006] That is, as shown in drawing 1 , even if the pitch P between LED1 1 on chip 10a and 10b is 
equalized by the former, in case Chips 10a and 10b are carried on a substrate 12, the gap G of chip 10a 
which an error arises at the distance of Chips 10a and 10b, and is different, LED1 la which it is arranged 
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on 10b and adjoined, and different width of face from a pitch P among 1 lb will arise. The above- 
mentioned white **** and ****** generate this gap G with magnitude. For this reason, when an error 
arose about a gap G conventionally, there was a trouble that mounting of a up to [ the substrate 12 of 
Chips 10a and 10b ] had to be redone. 

[0007] This invention aims at offering the LED print head which can cancel white **** and ****** of a 
printing result, without redoing mounting of a chip, even when an error arises in the distance between 
LED which was made in view of the above-mentioned actual condition, is arranged on a different chip, 
and adjoins. 
[0008] 

[Means for Solving the Problem] The 1st invention is characterized by establishing an adjustment means 
to adjust the current supplied to LED of the edge of each chip in the drive circuit of the LED print head 
which supplies a drive current to each LED of the LED print head which arranged on the substrate two 
or more chips which carried out alignment arrangement of two or more LED in a fixed pitch in the shape 
of a straight line. 

[0009] In the drive circuit of the LED print head which supplies a drive current to each LED of the print 
head which arranged on the substrate two or more chips which carried out alignment arrangement of two 
or more LED in a pitch with the 2nd fixed invention in the shape of a straight line While turning on and 
off the drive current which connects with each LED carried in two or more chips, respectively, and is 
passed to each LED Two or more Maine transistors and 1st sub transistors for setting up the amount of 
drive currents in the case of ON are included. While setting up smaller than the Maine transistor by 
which the current capacity of the Maine transistor connected to LED located in the edge of said chip was 
connected to other LED The 2nd subtransistor which can supply an additional drive current to LED of 
this edge is connected, and it is characterized by making adjustment width of face of the amount of drive 
currents to LED of an edge larger than other LED. 

[0010] In the drive circuit of the LED print head which supplies a drive current to each LED of the print 
head which arranged on the substrate two or more chips which carried out alignment arrangement of two 
or more LED in a pitch with the 3rd fixed invention in the shape of a straight line While turning on and 
off the drive current which connects with each LED carried in two or more chips, respectively, and is 
passed to each LED Two or more Maine transistors for setting up the amount of drive currents in the 
case of ON are included. While setting up smaller than the Maine transistor by which the current 
capacity of the Maine transistor connected to LED located in the edge of said chip was connected to 
other LED The 1st subtransistor which can supply an additional drive current to LED of this edge is 
connected, and it is characterized by making adjustment width of face of the amount of drive currents to 
LED of an edge larger than other LED. 

[001 1] In the drive circuit of the LED print head which supplies a drive current to each LED of the print 
head which arranged on the substrate two or more chips which carried out alignment arrangement of two 
or more LED in a pitch with the 4th fixed invention in the shape of a straight line While turning on and 
off the drive current which connects with each LED carried in two or more chips, respectively, and is 
passed to each LED Two or more Maine transistors and 1st sub transistors for setting up the amount of 
drive currents in the case of ON are included. The amendment circuit which amends the ON time 
amount at the time of turning on the Maine transistor and the 1st subtransistor which were connected to 
LED located in the edge of said chip is prepared, and it is characterized by making adjustment width of 
face of the luminescence time amount over LED of an edge larger than other LED. 
[0012] In the print head which arranged on the substrate two or more chips which carried out alignment 
arrangement of two or more LED in a pitch with the 5th fixed invention in the shape of a straight line In 
the drive circuit of the LED print head which supplies a drive current to each LED Connect with each 
LED carried in two or more chips, respectively, and two or more Maine transistors for turning on and off 
the drive current passed to each LED are included. The amendment circuit which amends the ON time 
amount at the time of turning on the Maine transistor connected to LED located in the edge of said chip 
is prepared, and it is characterized by making adjustment width of face of the luminescence time amount 
over LED of an edge larger than other LED. 
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[0013] 

[Function] According to the configuration of the 1st invention, an adjustment means adjusts the drive 
current of LED prepared in the edge of a chip. The amount of luminescence in LED of a chip edge can 
be specially increased or decreased by this. Then, the distance between LED of the edge which adjoins 
while being arranged on a different chip is large, when a clearance is generated in the drum exposure 
region of LED, the quantity of light of the LED concerned can be made to be able to increase with an 
adjustment means, and white **** produced in a printing result can be canceled. When the distance 
between LED of the edge which adjoins while being arranged on a different chip on the contrary is small 
and the lap of the drum exposure region of LED is too large, the quantity of light of LED can be 
decreased with an adjustment means, and ****** produced in a printing result can be canceled, 
[0014] Moreover, according to the configuration of the 2nd invention, by LED located in the pars 
intermedia of a chip, the amount of **** currents is adjusted to LED by turning on and off of the 1st 
subtransistor in two steps, and the amount of luminescence of LED is amended by this. In LED located 
in the edge of a chip on the other hand, the amount of currents of the Maine transistor is smaller than 
other Maine transistors. Then, if a current is passed to the Maine transistor connected to LED of the edge 
of a chip, LED of an edge will emit light with the quantity of light smaller than the amount of 
luminescence of LED of other pars intermedia. ****** which the quantity of light of these LED is 
decreased more greatly than the quantity of light of other LED, and is produced in a printing result by 
this when the gap during a chip is small and the lap of the drum exposure region of LED of an edge is 
too large is cancelable. On the other hand, the 2nd subtransistor is connected to LED of the edge of a 
chip. Then, if a current is passed to the Maine transistor and the 1st and 2nd subtransistor, LED will emit 
light with the bigger quantity of light than the quantity of light at the time of LED of pars intermedia 
emitting light with the amount of passage currents by the combination of the Maine transistor and the 1st 
subtransistor. White **** which is made to increase the quantity of light of LED of an edge more 
greatly than the quantity of light of other LED, and is produced in a printing result by this when the gap 
during a chip is large and a clearance is generated in the drum exposure region of LED is cancelable. 
[0015] Furthermore, according to the configuration of the 3rd invention, by LED located in the edge of a 
chip, the amount of currents of the Maine transistor connected here is smaller than other Maine 
transistors, and, on the other hand, the subtransistor is connected here. Also by this configuration, the 
amount of adjustments of the amount of luminescence of LED of an edge can be enlarged more, and 
generating of ****** and white **** can be prevented. 

[0016] Moreover, according to the configuration of the 4th invention, by LED of the pars intermedia of 
a chip, the amount of currents which flows into LED with combination with the Maine transistor and the 
1st subtransistor is adjusted in two steps, and the quantity of light of LED is amended by this. On the 
other hand, ON time amount of the Maine transistor connected to LED of an edge is made for a long 
time than the Maine transistor connected to LED of pars intermedia. By this, the quantity of light of 
LED of an edge can be enlarged more. Thus, the ON time amount of the Maine transistor of an edge can 
be adjusted, the amount of luminescence of LED of an edge can be adjusted greatly, and generating of 
white **** and ****** can be prevented. 

[0017] Furthermore, according to the configuration of the 5th invention, ON time amount of the Maine 
transistor connected to LED of an edge is made for a long time than the Maine transistor connected to 
LED of pars intermedia. By this, the quantity of light of LED of an edge can be enlarged more. Thus, the 
ON time amount of the Maine transistor of an edge can be adjusted, the amount of luminescence of LED 
of an edge can be adjusted greatly, and generating of white **** and ****** can be prevented. 
[0018] 

[Example] Hereafter, the suitable example of this invention is explained, referring to a drawing. The 
drive circuit of the LED print head concerning this invention is applied to the LED print head of 
drawing 1 , and the print head which has the same configuration. 

[0019] This LED print head is equipped with two or more chips 10a and 10b which carried out 
alignment arrangement of two or more LED1 1 in the fixed pitch P in drawing 1 . Chips 10a and 10b are 
arranged on a substrate 12 along with a printed line. Between LED 1 la which adjoins while being 
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arranged on different chip 10a and 10b, and 1 lb, the gap G has arisen based on the array of Chips 10a 
and 10b. Although it is desirable that it is equal to a pitch P as for the width of face of this gap G, it may 
differ based on the mounting error to the substrate 12 of Chips 10a and 10b. 

[0020] Drawing 2 shows the circuitry of the LED print head equipped with the drive circuit concerning 
the 1st example of this invention. This drive circuit 20 is equipped with the 1st transistor group TR1 
which sets up the amount of currents which flows into LED1 1 which does not adjoin a gap G, and the 
2nd transistor group TR2 which sets up the amount of currents which flows into LED1 la which adjoins 
a gap G. Based on the data signal supplied from the latch group LC for data, on-off control of the 1st 
and 2nd transistor groups TR1 and TR2 is carried out. 

[0021] The 1st transistor group TR1 is equipped with the 1st Maine transistor 21 which supplies the 1st 
basic current Ial to LED1 1, and the 1st subtransistor 22 which supplies the 1st auxiliary current Ibl 
added to the 1 st basic current Ial . This 1 st transistor group TR1 adjusts the current which flows into 
LED1 1 which does not adjoin said gap G by the existence of the 1st auxiliary current Ibl in two steps. 
[0022] The 2nd transistor group TR2 is equipped with the 2nd Maine transistor 23 which supplies the 
2nd basic current Ia2 with a current value smaller than the 1st basic current Ial to LED1 la, and the 1st 
and 2nd subtransistors 22 and 24 which supply the 1st and 2nd auxiliary currents Ibl and Ib2 added to 
the 2nd basic current Ia2. This 2nd transistor group TR2 works as an adjustment means to adjust 
gradually the current which flows into LED1 la which adjoins said gap G by the existence of the 1st and 
2nd auxiliary currents Ibl and Ib2. The source and a drain are connected to power sources 1 1 and LED 
[ VDD and ] 1 la, and each transistors 21-24 of the 1st and 2nd transistor groups TR1 and TR2 supply 
the current I from a power source VDD to LED 1 1 and 1 la according to the electrical potential 
difference impressed to the gate. 

[0023] The switching device 25 is connected to the gate of each transistors 21-24. This switching device 
25 intervenes between the gate power source VG and the gate of each transistors 21-24, and carries out 
switching control of the electrical potential difference impressed to the gate of transistors 21-24. 
[0024] The latch group LC for data is equipped with the latch 26 for the Maine transistors, the latch 27 
for the 1st subtransistors, and the latch 28 for the 2nd subtransistors. In case the latch 26 for the Maine 
transistors makes LED 1 1 and 1 la emit light, when supplying an ON signal to the 1st and 2nd Maine 
transistors 21 and 23 and not making LED 1 1 and 11a emit light, he supplies an off signal to the 1st and 
2nd Maine transistors 21 and 23. In case the latch 27 for the 1st subtransistors increases the quantity of 
light of LED 1 1 and 1 la using the 1st subtransistor 22, he supplies an ON signal to the 1st subtransistor 
22. In case the latch 28 for the 2nd subtransistors increases the quantity of light of LED 1 la using the 
2nd subtransistor 24, he supplies an ON signal to the 2nd subtransistor 24 (an OFF signal state when the 
printing dot concerned is OFF). 

[0025] If the ON signal and strobe signal STR which the latch 26 for the Maine transistors supplies are 
inputted into coincidence in the AND gate 29 for Maine, a high signal will be outputted from the AND 
gate 29, a switching device 25 will open only the period of a high [ STR / strobe signal ], and the 
electrical potential difference from the gate power source VG will be impressed to the gate of the 1st and 
2nd Maine transistors 21 and 23. Moreover, if the ON signal and the high signal from the AND gate 29 
for Maine which the latches 27 and 28 for the 1st and 2nd subtransistors supply are inputted into 
coincidence in the AND gate 30 for factices, a high signal will be outputted from the AND gate 30, a 
switching device 25 will open, and the electrical potential difference from the gate power source VG 
will be impressed to the gate of the 1st and 2nd subtransistors 22 and 24. 

[0026] Once a data signal is inputted into a shift register 31 by the clock signal CLK, it is incorporated 
by latches 26-28 with the latch signals LAI, LA2, and LA3. Namely, the printing data for making LED 
1 1 and 11a corresponding to a dot making it print emit light The amendment data for being incorporated 
with the latch signal LA 1 by the latch 26 for the Maine transistors, and amending the quantity of light 
of LED 1 1 and 1 la based on a measurement value It is incorporated with the latch signal LA 2 by the 
latch 27 for the 1st subtransistors. The amendment data for amending the quantity of light of LED 1 la of 
chip both ends, in order to cancel ****** and white **** of a printing result are incorporated by the 
latch 28 for the 2nd subtransistors according to the input of the latch signal LA 3. 
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[0027] In this 1st example, the ratio of the current capacity of the 1st subtransistor 22 to the 1st Maine 
transistor 21, i.e., the ratio of the amount of currents of the 1st basic current Ial and the 1st auxiliary 
current Ibl, is set as 1.0:0.1 (when the amount of currents of the 1st basic current Ial is set to 1.0). 
Therefore, the quantity of light of LED 1 1 which does not adjoin a gap G can be relatively adjusted by 
ratios 1.0 or 1.1. Similarly, the ratio of the current capacity of the 1st Maine transistor 21 and the 2nd 
Maine transistor 23 is set as 1.0:0.9. Therefore, with the 2nd Maine transistor 23 and the 1st 
subtransistor 22 which were connected to LED1 la which adjoins a gap G, it can adjust to 0.9 or 1 .0, 
being able to use the 1st basic current Ial as 1.0. In this example, it has the 2nd subtransistor and the 
ratio of the current capacity of the 1st Maine transistor 21 and the 2nd subtransistor 24 is set as 1.0:0.2. 
Therefore, the amount of currents supplied to LED1 la which adjoins a gap G can be adjusted to 0.9 or 
1 . 1 to the amount of currents of the 1 st Maine transistor by turning on the 2nd Maine transistor 23 and 
the 2nd subtransistor 22. 

[0028] Therefore, as for the drive current over LED of the edge which adjoins a gap G, 0.9 and five 
steps of adjustments of 1.0, 1.1, 1.2, and 1.3 are attained with the combination of the 2nd Maine 
transistor and the 1st and 2nd subtransistor. Thus, the quantity of light of LED 1 la which adjoins a gap G 
will be broadly adjusted to the both directions of increase in quantity and loss in quantity. 
[0029] Next, actuation of the drive circuit concerning this 1st example is explained. The serial binary 
data signal supplied from the body of a print head is inputted into a shift register 3 1 by the clock signal 
CLK as mentioned above. And when the data signal which needs a shift register 3 1 is accepted, the latch 
signals LAI, LA2, and LA3 are sent to the latch 26 for the Maine transistors, the latch 27 for the 1st 
sub transistors, and the latch 28 for the 2nd sub transistors, and each latches 26, 27, and 28 incorporate a 
data signal. 

[0030] Each latches 26, 27, and 28 output an on-off signal based on the incorporated data signal. The 
AND gate 29 for Maine to which the ON signal was supplied from the latch 26 for the Maine transistors 
outputs a high signal by the time amount according to the pulse width of strobe signal STR. This high 
signal turns on a switching device 25, when the ON signal supplied to the AND gate 30 for factices from 
the latches 27 and 28 for the 1st and 2nd subtransistors is also a high. The electrical potential difference 
from the gate power source VG is supplied to the 1st and 2nd transistor groups TR1 and TR2 by this. 
The supplied electrical potential difference is impressed to the gate of each transistors 21-24, and 
transistors 21-24 supply the current from a power source VDD to each LED 1 1 and 11a according to the 
impressed electrical potential difference. By this, LED 1 1 and 1 la corresponding to a dot to print emits 
light, and irradiates the drum (not shown) which counters. 

[003 1] Here, it considers doubling the quantity of light of LED 1 1 and 11a with desired value in the 
whole chip 10a. This desired value is set as the quantity of light of LED 1 1 which emits light according 
to the 1st basic current Ial which passes the 1st Maine transistor 21. Therefore, in LED1 la which emits 
light according to the 2nd basic current Ia2 smaller than the 1st basic current Ial, the current which 
added the 1st auxiliary current Ibl which passes the 1st subtransistor 22 beforehand to the 2nd basic 
current Ia2 is supplied to LED1 la. If the quantity of light of LED 1 1 and 1 la of the whole chip 10a is 
equalized at this time, it will become unnecessary to amend the quantity of light. 
[0032] When the quantity of light does not fulfill desired value in LED1 1 which does not adjoin a gap 
G, the 1st auxiliary current Ibl which passes the 1st subtransistor 22 is added to the 1st basic current Ial, 
and the quantity of light of LED 1 1 is made to increase. Moreover, when the quantity of light does not 
fulfill desired value in LED1 la which adjoins a gap G, it replaces with the aforementioned 1st auxiliary 
current Ibl, the 2nd auxiliary current Ib2 which passes the 2nd subtransistor 24 is added to the 2nd basic 
current Ia2, and the quantity of light of LED1 la is made to increase. The LED quantity of light of the 
whole chip 10a is equalized through these quantity of light amendments. 

[0033] Chip 10a obtained as a result of quantity of light adjustment is mounted on a substrate 12. At this 
time, LED1 1 and the pitch P between 1 la are fixed within same chip 10a. However, between LED1 la 
which adjoins while being arranged on different chip 10a and 10b, and 1 lb, the bigger gap G than the 
width of face of a pitch P may arise. This big gap G forms a clearance in the drum exposure region of 
LED 1 la and 1 lb, and becomes the cause of making a printing result producing white ****. If it 
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replaces with the 1st subtransistor 22 and gate voltage VG is impressed to the 2nd subtransistor 24 when 
the 2nd basic current Ia2 and the 1st auxiliary current Ibl are supplied in LED1 la which adjoins a gap G 
according to this 1st example, the quantity of light of LED 1 la which adjoins a gap G will increase, and 
said white **** will be canceled. Moreover, if gate voltage VG is further impressed to the 1st 
subtransistor 24 when increase-in-quantity amendment of the quantity of light of LED 1 la which adjoins 
a gap G is beforehand carried out by quantity of light adjustment and the 2nd basic current Ia2 and the 
2nd auxiliary current Ib2 are supplied, the quantity of light of LED 1 la which adjoins a gap G will 
increase, and said white **** will be canceled. 

[0034] On the other hand, the gap G smaller than the width of face of a pitch P may arise between 
LED 10a which adjoins while being arranged on a different chip on the occasion of mounting to a 
substrate 12, and 10b. The drum exposure regions of LED 1 la and 1 lb overlap too much, and this small 
gap G becomes the cause which produces ****** in a printing result. If impression of gate voltage VG 
to the 1st subtransistor 22 is stopped when the 2nd basic current Ia2 and the 1st auxiliary current Ibl are 
supplied in LED1 la which adjoins a gap G according to this 1st example, the quantity of light of 
LED1 la which adjoins a gap G will decrease, and said ****** will be canceled. Moreover, if it replaces 
with the 2nd subtransistor 24 and gate voltage VG is impressed to the 1st subtransistor 22 when 
increase-in-quantity amendment of the quantity of light of LED 1 la which adjoins a gap G is beforehand 
carried out by quantity of light adjustment and the 2nd basic current Ia2 and the 2nd auxiliary current 
Ib2 are supplied, the quantity of light of LED 1 la which adjoins a gap G will decrease, and said ****** 
will be canceled. 

[0035] Drawing 3 shows the circuitry of the LED print head equipped with the drive circuit concerning 
the 2nd example of this invention. This drive circuit 40 is equipped with the 1st Maine transistor TR1 
which sets up the amount of currents which flows into LED1 la which does not adjoin a gap G, and the 
transistor group TR2 which sets up the amount of currents which flows into LED which adjoins a gap G. 
Based on the data signal supplied from a control circuit 41, on-off control of the 1st Maine transistor 
TR1 and the transistor group TR2 is carried out. 

[0036] The 1st Maine transistor TR1 slushes into LED1 1 the 1st basic current Ial set up beforehand. 
The 1st Maine transistor TR1 intervenes among power sources LED [ VDD and ] 1 1, and supplies the 
current from a power source VDD to LED1 1 according to the electrical potential difference impressed to 
the gate. 

[0037] The transistor group TR2 is equipped with the 2nd Maine transistor 42 which supplies the 2nd 
basic current Ia2 with a current value smaller than the 1st basic current Ial to LED1 la, and the 1st and 
2nd sub transistors 43 and 44 which supply the 1st and 2nd auxiliary currents Ibl and Ib2 added to the 
2nd basic current Ia2. This transistor group TR2 works as an adjustment means to adjust gradually the 
current passed to LED1 la which adjoins said gap G by the existence of the 1st and 2nd auxiliary 
currents Ibl and Ib2. Each transistors 42, 43, and 44 of the transistor group TR2 intervene among 
power-source VDD and LED 1 la, and supply the current from a power source VDD to LED1 la 
according to the electrical potential difference impressed to the gate. 

[0038] A switching device 45 is connected to each transistors 42, 43, and 44. This switching device 45 
intervenes between the gate power source VG and the gate of each transistor 1, 42, 43, and TR 44, and 
carries out switching control of the electrical potential difference impressed to the gate of a transistor 1, 
42, 43, and TR 44. 

[0039] A control circuit 41 outputs the data signal which sets up the ON time amount of the 1st and 2nd 
Maine transistor 1 and TR 42. This control circuit 41 supplies an ON signal to the 1st and 2nd Maine 
transistor 1 and TR 42, when making LED 1 1 and 1 la emit light. When not making LED 1 1 and 11a 
emit light, in order to carry out increase-in-quantity amendment of the quantity of light of LED 1 1 and 
1 la with the latch 46 for printing data who supplies an off signal to the 1st and 2nd Maine transistor 1 
and TR 42 The 1st and 2nd Maine transistor 1 and TR 42 connected to LED 1 1 and 1 la made to emit 
light is equipped with the latch 47 for time amount amendment data who supplies an ON signal. The 
printing data / amendment data change-over circuit 48 connected in common with latches 46 and 47 
supply by turns the printing data outputted by the latch 46 for printing data, and the time amount 
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amendment data outputted by the latch 47 for time amount amendment data to a switching device 45 
according to the pulse of strobe signal STR. By the ON signal of each data, a switching device 45 opens 
and the electrical potential difference from the gate power source VG is impressed to the gate of a 
transistor 1 and TR 42. The pulse width of strobe signal STR is set as printing data: amendment data 
=1.0:0.1, the luminescence time amount of LED 1 1 and 1 la is changed according to the existence of 
time amount amendment data, and adjustment of the quantity of light of LED 1 1 and 1 la is relatively 
attained by ratios 1 .0 or 1 . 1 (refer to drawing 4 ). 

[0040] In case the quantity of light of LED1 la is increased using the 1st and 2nd subtransistors 43 and 
44, the latch 49 for a subtransistor change-over who supplies an ON signal to the 1st and 2nd 
subtransistors 43 and 44 is formed in a control circuit 41 . The change-over data from the latch 49 for a 
subtransistor change-over are supplied to a switching device 45 with printing data or time amount 
amendment data through the AND gate 50. Increase-in-quantity amendment of the quantity of light of 
LED1 la of chip both ends is carried out, and the ON signal of change-over data enables it to cancel 
****** and white **** of a printing result. 

[0041] In this 2nd example, the ratio of the current capacity of the 1st Maine transistor TR1 and the 2nd 
Maine transistor 42 is set as 1 .0:0.9 like the 1st example (when the amount of currents of the 1st basic 
current is set to 1 .0). Moreover, the ratio of the current capacity of the 1st Maine transistor TR1 and the 
1st subtransistor 43 is set as 1.0:0.1. Furthermore, the ratio of the current capacity of the 1st Maine 
transistor TR1 and the 2nd subtransistor 44 is set as 1.0:0.2. Therefore, adjustment of the quantity of 
light of LED1 la is gradually attained in 0.9, and 1.0, 1.1, 1.2 and 1.3 with the 2nd Maine transistor 42 
and the 1st and 2nd subtransistors 43 and 44. 

[0042] Next, actuation of the drive circuit concerning the 2nd example is explained. Like the 1st above- 
mentioned example, with a clock signal CLK, when it is inputted into a shift register 5 1 and each data 
signal is inputted, the latch signals LAI, LA2, and LA3 are sent to the latch 46 for printing data, the 
latch 47 for time amount amendment data, and the latch 49 for a subtransistor change-over, and, as for a 
data signal, each latches 46, 47, and 49 incorporate a data signal, respectively. The latch 46 for printing 
data and the latch 47 for time amount amendment data supply the incorporated data to printing data / 
amendment data change-over circuit 48. 

[0043] Strobe signal STR constituted by the pulse pair (refer to drawing 4 ) in every dot is inputted into 
printing data / amendment data change-over circuit 48. The change-over circuit 48 outputs the data for 
printing by the time amount according to the width of face of the pulse for printing data, and outputs the 
data for time amount amendment by the time amount according to the width of face of the pulse for time 
amount amendment data. The high signal included in printing data or time amount amendment data 
opens a switching device 45, when the data signal supplied to the AND gate 50 from the latch 49 for a 
subtransistor change-over is a high. The electrical potential difference from the gate power source VG is 
supplied to the 1st Maine transistor TR1 and the transistor group TR2 by this. The supplied electrical 
potential difference is impressed to the gate of each transistors 1, 42-TR 44, and transistors 1, 42-TR 44 
supply the current from a power source VDD to each LED 1 1 and 11a according to the impressed 
electrical potential difference. LED 1 1 and 1 la corresponding to a dot to print emits light, and irradiates 
the drum (not shown) which counters. 

[0044] And in the 2nd example, quantity of light adjustment of LED 1 la of the edge which adjoins a gap 
is coped with using whether the pulse for amendment data is added to quantity of light adjustment of 
LED 1 1 and 1 la in chip 10a, or it does not add by turning on and off of the subtransistors 43 and 44 
according to the data memorized by the latch 49 for a subtransistor change-over. By this, generating of 
****** and white **** can be prevented like the 1st example. 

[0045] Moreover, in this 2nd example, the pulse width of the pulse for printing data is received in the 
pulse width of a time amount amendment data pulse, the current capacity of the 2nd Maine transistor 42 
at the time of setting it as 0.1 and setting current capacity of the 1st Maine transistor TR1 to 1, and the 
1st and 2nd subtransistors 43 and 44 - 0.9 and 0. - by setting it as 05 and 0. 15 It becomes possible to 
adjust the quantity of light of LED 1 la which adjoins a gap G by finer unit (for them to be 0.05 units at a 
ratio in this case) with the combination of time amount amendment and the amount amendment of 
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currents using a sub transistor. 

[0046] Drawing 5 shows the circuitry of the LED print head equipped with the drive circuit concerning 
the 3rd example of this invention. This drive circuit 60 is equipped with the 1st transistor group TR1 
which sets up the amount of currents which flows into LED1 1 which does not adjoin a gap G, and the 
2nd transistor group TR2 which sets up the amount of currents which flows into LED 1 la which adjoins 
a gap G. Based on the data signal supplied from a control circuit CC, on-off control of the 1st and 2nd 
transistor groups TR1 and TR2 is carried out 

[0047] The 1st transistor group TR1 is equipped with the 1st Maine transistor 61 which supplies the 1st 
basic current Ial to LED1 1, and the 1st subtransistor 62 which supplies the 1st auxiliary current Ibl 
added to the 1st basic current Ial. This 1st transistor group TR1 adjusts the current which flows into 
LED1 1 which does not adjoin said gap G by the existence of the 1st auxiliary current Ibl in two steps. 
[0048] The 2nd transistor group TR2 is equipped with the 2nd Maine transistor 63 which supplies the 
2nd basic current Ia2 with a current value smaller than the 1st basic current Ial to LED1 la, and the 1st 
subtransistor 62 which supplies the 1st auxiliary current Ibl added to the 2nd basic current Ia2. This 2nd 
transistor group TR2 adjusts the current which flows into LED1 la which adjoins said gap G by the 
existence of the 1st auxiliary current Ibl in two steps. Each transistors 61-63 of the 1st and 2nd 
transistor groups TR1 and TR2 intervene between power sources VDD and LED1 1 and 11a, and supply 
the current I from a power source VDD to LED 1 1 and 11a according to the electrical potential 
difference impressed to the gate. 

[0049] A switching device 64 is connected to each transistors 61-63. This switching device 64 
intervenes between the gate power source VG and the gate of each transistors 61-63, and carries out 
switching control of the electrical potential difference impressed to the gate of transistors 61-63. 
[0050] A control circuit CC is equipped with the printing data / amendment data change-over circuit 66 
which outputs the data signal which controls switching of the switching device 64 connected to the 
printing data change-over circuit 65 which outputs the data signal which manages switch control of the 
switching device 64 about LED1 1 which does not adjoin a gap G, and LED1 la which adjoins a gap G. 
The printing data change-over circuit 65, and the printing data / amendment data change-over circuit 66 
output the supplied data alternatively according to the pulse (refer to drawing 6 ) of strobe signal STR. 
[0051] The data supplied to both the change-overs circuits 65 and 66 are supplied by the latch 67 for the 
Maine transistors of a control circuit CC, the latch 68 for sub transistors, and the latch 69 for gap 
amendment data. In case the latch 67 for the Maine transistors makes LED 1 1 and 11a emit light, when 
supplying an ON signal to the 1st and 2nd Maine transistors 61 and 63 and not making LED 1 1 and 1 la 
emit light, he supplies an off signal to the 1st and 2nd Maine transistors 61 and 63. In case the latch 68 
for subtransistors increases the quantity of light of LED 1 1 and 1 la using the 1st subtransistor 62, he 
supplies an ON signal to the 1st subtransistor 62. The latch 69 for gap amendment data supplies an ON 
signal, when luminescence time amount makes it increase in LED1 la which adjoins a gap G. 
[0052] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 



[Claim(s)] 

[Claim 1] The drive circuit of the LED print head characterized by establishing an adjustment means to 
adjust the current supplied to LED of the edge of each chip in the drive circuit of the LED print head 
which supplies a drive current to each LED of the LED print head which arranged on the substrate two 
or more chips which carried out alignment arrangement of two or more LED in a fixed pitch in the shape 
of a straight line. 

[Claim 2] In the drive circuit of the LED print head which supplies a drive current to each LED of the 
print head which arranged on the substrate two or more chips which carried out alignment arrangement 
of two or more LED in a fixed pitch in the shape of a straight line While turning on and off the drive 
current which connects with each LED carried in two or more chips, respectively, and is passed to each 
LED Two or more Maine transistors and 1st sub transistors for setting up the amount of drive currents in 
the case of ON are included. While setting up smaller than the Maine transistor by which the current 
capacity of the Maine transistor connected to LED located in the edge of said chip was connected to 
other LED The drive circuit of the LED print head characterized by having connected the 2nd 
subtransistor which can supply an additional drive current to LED of this edge, and making adjustment 
width of face of the amount of drive currents to LED of an edge larger than other LED. 
[Claim 3] In the drive circuit of the LED print head which supplies a drive current to each LED of the 
print head which arranged on the substrate two or more chips which carried out alignment arrangement 
of two or more LED in a fixed pitch in the shape of a straight line While turning on and off the drive 
current which connects with each LED carried in two or more chips, respectively, and is passed to each 
LED Two or more Maine transistors for setting up the amount of drive currents in the case of ON are 
included. While setting up smaller than the Maine transistor by which the current capacity of the Maine 
transistor connected to LED located in the edge of said chip was connected to other LED The drive 
circuit of the LED print head characterized by having connected the 1st subtransistor which can supply 
an additional drive current to LED of this edge, and making adjustment width of face of the amount of 
drive currents to LED of an edge larger than other LED. 

[Claim 4] In the drive circuit of the LED print head which supplies a drive current to each LED of the 
print head which arranged on the substrate two or more chips which carried out alignment arrangement 
of two or more LED in a fixed pitch in the shape of a straight line While turning on and off the drive 
current which connects with each LED carried in two or more chips, respectively, and is passed to each 
LED Two or more Maine transistors and 1st subtransistors for setting up the amount of drive currents in 
the case of ON are included. The amendment circuit which amends the ON time amount at the time of 
turning on the Maine transistor and the 1st subtransistor which were connected to LED located in the 
edge of said chip is prepared. The drive circuit of the LED print head characterized by making 
adjustment width of face of the luminescence time amount over LED of an edge larger than other LED. 
[Claim 5] In the print head which arranged on the substrate two or more chips which carried out 
alignment arrangement of two or more LED in a fixed pitch in the shape of a straight line In the drive 
circuit of the LED print head which supplies a drive current to each LED Connect with each LED 
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carried in two or more chips, respectively, and two or more Maine transistors for turning on and off the 
drive current passed to each LED are included. The drive circuit of the LED print head characterized by 
having prepared the amendment circuit which amends the ON time amount at the time of turning on the 
Maine transistor connected to LED located in the edge of said chip, and making adjustment width of 
face of the luminescence time amount over LED of an edge larger than other LED. 



ftrrrrrrrrrrrrrrrr. 



■IttrrrrrrrrrrrfrrttrrrrrrrritrtrrrrMrtrttrtrtfrHttH 



[Translation done.] 



http://www4. ipdl.jpo.go.jp/cgi -bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.ipdl.jpo.go.... 7/6/04 



Page 1 of 1 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s j 10WS the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline enlarged drawing showing the configuration of a print head. 
[Drawing 2] It is the circuitry Fig. of the drive circuit concerning the 1st example of this invention. 
[Drawing 3] It is the circuitry Fig. of the drive circuit concerning the 2nd example of this invention. 
[Drawing 4] It is drawing showing a strobe signal. 

[Drawing 5] It is the circuitry Fig. of the drive circuit concerning the 3rd example of this invention. 
[Drawing 6] It is drawing showing a strobe signal. 

[Drawing 7] It is the circuitry Fig. of the drive circuit concerning the 4th example of this invention. 
[Drawing 8] It is drawing showing a strobe signal. 
[Description of Notations] 
10a, 10b Chip 

11 LED 

11a, lib LED which adjoins a gap 

12 Substrate 

22-24, 42-44 Transistor as an adjustment means 

66 83 Data change-over circuit as an adjustment means 

G Gap 

P Pitch 



[Translation done.] 
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(54) DRIVING CIRCUIT FOR LED PRINT HEAD 

(57) Abstract 

PURPOSE: To provide an LED print head in which a 
white or black stripe of the print result can be 
eliminated without remounting a chip even when a gap of 
the width different from a pitch occurs between adjacent 
LEDs disposed on a different chip. 

CONSTITUTION: The current flowing to an LED 11a 
disposed at the end of a chip is regulated by the larger 
amplitude as compared with an LED 11 disposed at the 
intermediate part of the chips by using regulating means 
22 ; 23. 24 connected to the chips. 
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30 m » J J: y t»^W©/ha v>fl52S*m8E I a 2 £ L 
EDI 1 a!Cfi«&-r&^2^^>hv>^523i:, 
S52»S*^SI a 2 KtfiuattS^ L $21W 
bl, Ib2ft(f9W-*»l, &2-9-7>7>y**2 
2. 2 4fc£ffi;t6. i©^2 h5>t?^#<rPTR2 
ti, 361. ftzmfigfal hi, Ib2©^»C<J:o 
t . «532=¥ Y 2/ !^G«ClS5©f e LED 1 1 a fcifc*viitf 

tf#2 h^^^fWTRl. TR2©#h^>^^ 
2 1~2 4t±, -eoy-^. KWVtf^KVDDfiJ: 

40 VLEDii, 1 1 atcs^an. y-McRi/matie 

^EEtCJS tTSSKVD D^6©©SK I €: L K D 1 1 , 1 

1 a tC0sKtf-6. 

[0 0 2 3] &h9>y**2 1~2 4<D.y-h»C8u 

2 5tt. y-h«agVGi:#h5>i>:**2 1~2 4(D 
y-l-i:©t{gH^<EU h7>^^^2 l~24©y- 

[0024] T ; -*W7'yf L ^LCti. ^-Oh^vy 

50 Sil/fi52-9-^h7>i/^^W^-y^2 8 > 



im)* wvo 11W*H7J \WI\r)A 
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^ -Oh^VS^JW^Zett. LED 1 1- Ha 

21, 2 3Ktf>^fc(*«&U l.EDl 1. 11 a£ 
JfcfcS-fr&V^lCtt, «lt5J:t) f ^2^'fi/h5>^ 
*2K 2 3|C*7<g#5:fi^-5. »HK/h9>i> 

**JI9v*2 7tt. f&ltf?>5>2;;a*22fcBv* 
TLED11, 1 1 a0^£J^riB8Cfl'l?-?>9 

2 2 ic*>m^ #2V7h9yt> 

■C L R D 1 1 a fl>Jltft«*WllMC» 2^ 10 

* 2 4 ca-yfc* (SRGP* K ? S 

R#/vf afflB£»tAN WT- h 2 B^^vTfi^tti 

<om&miisx(m2*<iz'b*i'9x* 21. 23 

>S;x*W5^2 7, 2 8«Wt*3T>^#kjl>f 20 

A N Dy- h 2 9 *^&©/vf t*WWC*^W 
ANDy-h3 0UX*SftSi:, ANDy-K3 0*> 

Sg2fF.V G*^©«fc#lf> 1 J3<fctf& 2^ h Z?X 
*2 2, 2 4©^-h»ceffl)D3*v5. 
[00 2 6] -r-4Hf#l±s *a*y$M§#CLKKJ:o 

LAI, LA2. l..A3fC<k»J. v^2 6-2 8tC3R 

LED 1 1. 1 1 a£58ttSit&fc»©^~?-*^ 30 
*»f-fi»LAllCJ:y, ^Vh^S?***^??- 

2 6KJft»)&Stu ItfflHiSlCliWVVt L E D 1 I. 11 

a ©Jta^ffiiE-t-'S fetoOWHE-r- fit, ?V f-fift L 
A2Ki?T#l*7>5>^X*JW-7'y^2 7»Cfl2y 

-?t±, 99*^LA3©A#l£fl?lJ"tfl52tf7>9 
>i?^*/B9^?F-2 8lClRyi&fc*vS. 
[0 0 2 7] Z.<V% 1 Sgljl^h?:^ 
^.*2 1to^-r2.^1-9-7 r h5V2?^*2 2(0^iifitb* 40 

wit. •*-**>*>. fsifi#igfiisi h i tnnswr 

b 1 oy^t!a&Q)it\i 1 . 0 : 0. 1 (^lUTfrSggl a 
lCJflKSSfc-1. OfcLfc^fr) JCS^atUS. tfco 

tfjcrtga! i . ostiti. i T'^Sorffi-efes. 

c. mt^oh^yyxfiz i k^2^-r>h7>y 

2 3 ®®8iS&:*7®lfctt 1 . 0:0. OlC&JgStV 
-5. ftot. ^•Vy^GCSSS-rSLEDl 1 aKg&i 
ant^2^^f> 2 3 *SJ:tf3Sl 

2 2-ft*. Sgl refill I a 1 2:1. Ofcl, 50 



T. o. 9*fetti. oicasffi-rarktft-S*. *X 
-f y h 2 l £35 2 h ^> * 2 4 <z>® 

tfctEfrCDlfctt. 1. 0:0. 2Kl$£S*l*. ftoT. 

35 2 * > h 9 > j?^ * 2 3 *3 j: rm 2 7" h 9 > V X 
*2 2fc*->f*ri:KJ:o-c. 7Gic«g*s 

LED 1 1 afC{Jt3fca34T.<&i88sfi&» m*4>b7> 
[0 0 2 8] S£oT. *2*'f3/H«'S>**fc, 35 

9, i. o. i. i. l. 2. i. 3(o5mm>mm 

•SimZKZ. 3CO*e>^ ^Y^^GtCBJgrrSLED 
[0 0 2 9] X<75» 1 ^SSOSKl^ffiiilB^)© 

LKiC<fc »J h l^** 3 1 * 
LT» h 3 1 *M»S>fe5 s -*flWfe**tA 

*vfcW.4T, ^-f>h5>^*W9y^2 6, 351 * 
^h5^^*iB9'yf-2 7*3J:Uf^i2 1 9-y 
*«9»*-2'8C9»*«*I«Al. LA2, I.AS# 
ii^tU 4-9^2 6, 2 7. 2 8*^7=— ?fs-^5:^y 

[0 0 3 0] *9v^2 6» 2 7. 2 81*. &»Ji2sA,;E 

-fVWAND>b*-h2 9li. ?.hD-^^STR<75A 

^♦i. ^1^^^2-y : >'"h9>^*/Q?'5''9 i 27. 
2 8 frtjV-fM A N D-y- H 3 0 £{R*&Sft6:*->ra-# 

tltmEEtt^- h 5 > ^ f 2 1 ~ 2 4 <D^- h K^ttO^ 

tu 2 i ~2 4 li. Bi/fliSiT.r=.SElcii;c 

TaSSVDD3b>e>©ffi)5E?:-S-LEDl 1. lUCM 
t-5. rtlCkot. W^Lfe^tCy McjBJSLfcl.E 
Dl 1. J 1 a^WfiU J^r&rt-^K^A flKKT^tO 

[0 0 3 1] f-vZfl 0 a^(4klCj3V^TLED 

l l. 1 1 a»)'6fi2:HmiC^t>*>it/ii:«:^ 

1-<6l8lS4iffi8ttI aUCioTSWttftLEDl 1<D 

tot. m'13S*m«il a 1 J:y t> 
/J^W®2S*i|Ji{sl a 2{;<toT««$h5LED 1 
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L E D 1 la tc{K& i<DOj^T?^«y^l 0 a± 

(fcOLEDl K 11 aO)tfi*^Hb$*vT VN ^ 

[0 0 3 2] ^y^GKHS&LflSV^LEDl i tcis^ 

2 2 fciijgf 1 $J&ffiSlEI b 1 1 a 
llCflitll/CLEDl 1 a>yt&ttWM^i>. £t~ * 

•^y^GtgfiK-t-sLEDi i * tzx^xftg&a&m 

^2^h5>^*24S:5aia-r?)®2?iWjmib 10 
2SflS2S*mT a2»C#lA.TLEDl 1 a4#ttft 

10 0 3 3] jfefifaflWJtS^£4i&*v71 0 

« 1 2±£j@te*i&. r<z>i:£. M--f-y^loaft 

•CttLEDl 1, 1 1 aH^tfy-^Ptf-jrEfe*. t 
Z.*>t>\ ftttif-vfl 0 a. 10 b.BcfiSSSn*:** 
^BBgfSl.RDl 1 a, llb|8J-CttU ^"jf-V<JM 

«fc y «Qfc««i^ y ^c*wfeC*^JBtt« , *«. '©A* 

t&*-yy:/G»:LEDl 1 a. 1 1 bOK^AfRtttt 20 
LED1 1 aCS^T. t&2«#mJ- a 2**05851 

mwi b i*Hw»a*i"Cfc^6»^tt. »i^H 

5>*>X9 2 2JCftATSg2*^"h^>y?.f 2 4Ktf 

- bSEf-VGfcepftrf ^-vvyGicBStg-f 5LE 

di i atwts^Ani/rtfSia-tiJ^ftsjrasn*. * 

fc. ftfiSSffilCfcoT. ^-V^GKBSg-TSLEDl 

l acwtfiA^JsbJgjarftiiEatv. SfS2g#®HlI a 2 33 
±{JW2MttfiK'I b 2a^a*Vp*3tB6ICt±. S 30 

f *U£ V 7G fCBS&T6 LED 1 1 a <DX&tfi% 

[0 0 3 4] -3&T-. J5K1 2^©5@SOSLT, 
-&^<y^..t»cg2Ba*vS^e>IS8^-riI'ED10a. 1 

0 b ISJIC, t^v f - P ©(Si U t^ha fc^r* y 7 Git 1 *. u 

2>©€f=foS>€>. Z-O/Jvafedf-y'vyGtiLEDl I a, 

1 1 boK^Aflgs-t^^^y'&vvr^fr. Rmsstc 

*^y;fGK:8&&taLEDl 1 aKfcl-vt. $2g* 40 

2 2aot^- stn;v 

comtw^jht^itf, y yGicfiSgrfa lkdi 

1 aO^^^bTtusffl^-tD*^^*^. 
ftfi^CfcoT. *-V«y?GlC!$ltf£-f&I.EDl 1 a 

ro;tfi*«^«)*tS1iDiEStu SS2&4«SSI a 2£,fctX 

fi52fc|ljfr®8£I b 2tf#^S*VT^-5t&£fCtt. «2tf 
7 h 9 2 4 »Ctt*.Tf& 1 W y 5 * 2 2 

c*- h®Ev g fcfwjnr ftti. v -^g jcgj&'t* 
led 1 1 a wj^i**as^LTi«ia^-r^«?aaix 50 
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[ 0 0 3 5 ] m 3 1*. 2 mwcfi&sttiei 

(75|S6MHBft4 Ott. ^y^GKR&Lfc^LEDl 1 

TKlk. * KBSgftS L E DJC#i*lS&tJ®S£ 
&Z8£tZ>b7>yx9V(TR2tt:ffiK&. HSl* 
^Vf5>2?^^TRl*J:^h5>y^^TR2 

tt. ffifi»EH5 41^ x- f ^tcStJv »r 

[0036] %myv?yv** TRltt. 

£a*lfe#l«*S2lSl a 1SLED1 lCggL&tt. 
gSHMl/h^^^TRlli, "^.VDDfei^L 
ED 1 llSIKtfrtEU htCBMna^^SffilC^CT 
^VDD^6OT®8tt&LEDl 1 dffslu*5. 
[0037] K?>£7x^irrK2tt. »'1S*3KI 
a J * V t»t^Kffi(D^a 2 I a 2 4: 1 . F. D 
I 1 alC#J&-f*3&2;*-*>b5>y;*.*4 %2 

a 2K#/«ia*ietBi. a^2?iift®^i b 
l. ib2fti«w-6«i. f&zv-fv^yvx** 

3, 44t5:ffi^.*. 30>hv>s;^df¥fTR2»i. 3g 

1, 352U6%«SSI bl, J b 2©£&K:J:^-!:, bu§2 
^■•y v 7"GtCg«S^--£ LHD1U tCj^t^SSSrefiK) 

C0«-bv>2?^f 4 2. 4 3. 4 4tt, SaRVDDfci 
LED ) 1 a(a»C^rt£L. hK.ffljBZiXZ'&I.I^ 
)i£;bTS®VDDA^C!>®5a%LEDl 1 aCiftita't 

[0 0 3 8] «-h9>^7.*4 2, 43. 44£tt;W 

y-h^(VGi:#h9>y^.f TRK 4 2. 4 3. 
4 4 ©V- 1, tmf®lZlt&U h7>y?.5TRl, 4 

2. 4 3. 4 4roy-bt:Rij!nia^e.^ffi4^.-<y'? 1 > 

[0 0 3 9] ©Ji»EHS4 ltt. 851 330:^2 UZ/V 

tttiil)?*. ZCOtmfflBi*. l»t> L ED 1 1. 11 
a&^ta-tt*H$tCfl51. ?g25lW>h7>S?.X*TR 
1. 4 2^>m-^SWaU LED 1 1, lla?:« 
Jta-frftV^lCSSl, ^2^^Vh^>S?7.*TRl. 
4 2tC>J-7<s-^S«i!i&-rsei^f : -^fflv-}»^4 6 t. 

LED1 1. J 1 a <W£££itS*l§iHT*£«>£. Wfi 
a«*LBDH. 1 1 aKt^Srifefc'l. fl$2^-f 
>h5>^?TRl, 4 2K:^>©^fe^t a^fil 
?fjE-r-*^7V^4 7i:5:«&Vt^. 9yf-4 6. 4 7 
tC^ti LT^MsS ftfzfpf-T 1 - 9 /ffif.T- 9 
4 8 \L XbO- S T R<7jA;b^ {C[8£o T. EP^ 

^w.-r-9m^^i 7^ioaj;fraft3H$ffif§jiEx--{' 



i 
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n 

Il fP^-r- 1. 0:0. ICgfcfca 
tU tMEf-^Of«t>L LED ] 1 , 11 
a^ytftfra^^ai^tu LED 1 1. 11 &0>X&lt 

4&SD . 

[0 04 0] Wmm* lKtt. »i % «2+)"?>5> 
S>**43. 4 4 £M WC L E D 1 1 a CWtfifclg- 1 ^ 
RH3P1. ^2-9-/h5>y>t^4 3. 4 4C#>fI# 

i>-yh5>^^«siffl9^f-4 9^e>©^x 

-*«. AND^-h5 05:36CTs SJ^-r-^tfeS 

di i &to%&tfiQBtiiJEt<tu smmask+v^B 
to 04 1] z.vm2mmK& auftttMfcnffi 

*?X$4 2<BTt&Kflg#©J£tJ, 1. 0:0. 9 (3?i:g 
#©£0>?e&SfiS: 1 . 0 1 Lfe«£) tcSfc&a*!,*. * 
feu J551^^>h5>^^TRl WRl^h^S* 

4 3 ©SifEfil^rolfctt. i. 0:0. iic&saji 

5. a&K. »"l*-f >h9>i>**TRl ^2-9-^ 
h5>^^4 4(0®SI6*Oifctt, 1. 0:0. 2{C 
iS&an*. fifotTs ^2^-f>K9>'^*4 2i3J: 
IBB1. Sg2ii-^h5>i/^^4 3. 4 4K1J:»;, LE 
DllaOftfitt, 0. 9, 1. 0. 1. 1. 1. 2. 

1. 3<D*mcmmizsmsjmt*$. 

[0 0 4 2] mzffizimMlc&zWIMiWimbZWL 

ry^4 6. BSfSWfflEx-^W?^ 7fc<fctf+>-;7>7 
>^*-WgyS5>y? i 4 9JC^«y^fg^LAl, L.A 

2. I.A3#Q&&*u «-5^f-4 6, 4 7. '4Hfrr- 

«ttmP3ffiIE5 : -'Jfffl5^f L 4 7 ft. l«t»Ji£A/£-r-* 
fc^X- * /MIE-r-*t2tfgEMfr4 
[0043] fPT-r- 9 /Mif.x- # ljHS|nI2&4 8 (C 
tt, 1 Ky h#ff>/\71>x*f ([21 4^ff» ICfc^T&Jita 
tl^hD-^^STK^A^Sn*. *7Hft@lS&4 8 

syH5«y^-4 9#e>ANDy- Nsotc^aix^-r- 
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>^^TRlfeJ:0 ! h5>^5S?TR2;cmatt 

^a*lfef^li#h7>^*TRl. 4 2-4 
40>T-hW ; Pjtlua*U h5>i/'^*TRK 4 2~4 

4 n fl3/ma nfe.ffiE»cia; t r«as v d d# ^©ass* 

*LRD1 1. 1 1 atCflSSfr* 5. BJ#=Lfcv»Fy He 
ttf&LfeLEDl 1.11 a#?6JfcL. ttftTOK?* 

[0 04 4] -5-LT. Jf>2SlS5g0i|{Ci3V>Ttt, f^l 
OaKfcttSLEDl 1. 1 1 a <7)}<ti&m&lC& tffiE 

^^^tCgSS^-SSSSiSCLEDl 1 aeD3fcSIB«i»Ctt, 

9<mm? v s fc&nsajis-r- * 

[0 0 4 5] d«MS2s«60!rro, DSR3WuE-r- 

#U 0. 1«KJ£U fBl^-fi'N^yx^TRl 
tfuSSfcflg* £ I Lfc$B&eD3S 2 * -f K 5 > f 4 
20 2. 3BlSJ:i;«>'2-9-^'h9>^*4 3. 4 4 0®R 
ffcfrfcO. 9. 0. 05. 0. 1 5lC^-T-5,^fc^<fc 

oT. l$P31ifiEi:. SrHJfflT6®!ES 
*inEOTffi^tt^ T y ^ C »C|Sfi&-t § LED 1 

1 a«D3tfiS:J:yi(iHM^!l* (10^, lt^T?0. 0 

1 0 o 4 6 ] 0 5 li. *$mo>& 3 ^66^J^^SgS6|D| 

{ctMiait^iss&ssfet-s^ i h 9 > y^ *srr b i 

30 fc. ^y7"G fCg8g^-<5 L ItD 11a f CSfcft&tf«S£ 
fi4S»i*t:^2 h5>2?^*^TR2i:«:f3^. ^ 
l««kD«^2 h7>2?X*a?TRl, TR2li, lfcRHJP3 

[0 04 7] h5>^#fitTRl»i. LED 11 

^ e 1 $ i ag*^&s i a i icfjinans^ i 

rrofiSl h7>s>**?$TRi»i, S^iffi/BMiiKi 

d 1 1 izrni&tsm.*: 2®mz'm&-t&. 
[0048] mzh^y^^mTRZii. ^is*« 

ffi J a 1 J: y =fc'gi3Srt) ! iO/hav>m" 23£*M I a 2 £ L 
RD1 1 aiC««ift-r5^2>l^>h7^i;x*6 3i:. 
*'2S3»^gl a 2fCfJAnan5^1 b 1 £ 

^§t5Sgl1>-^h5>^*8 2fc$:tiSil-5„ 
2h-5>yx*i}fTR2tt. ^ 1 WWitti I b 1 CD£M 
ICJ:-3T. fllJfil^Ty^OtCBt^l-SLEDl I a{CSS 
ft&tfSfcfefc 2 3^lSJ:t;m'2h5> 
50 y*jr#TRl. TR20fth5>yx*6 1~63 



••v. 4 J l J | . || 



13 

tt. VS&VDDfi J: tfL EDI 1.11 a|B£ft&U 
hlCHJ/jn3tv-5®£{Ct5tT:®!S(VDDA>e>©mSS 

[0 04 9] €-h5>2?7.*6 l~6 3KH.X-f 

®SVG £?r h5>t?*9 6 1 —6 3 <T>>f- Y t.<TM\Z 
b5yi?X9 61~6 3©y-MCWaDS^* 

[0 0 5 0] MfflSSCGli, ¥f«i>7G«ClB&L,fcH 
L E D 1 1 JCBB-TS^ 6101X4 v *$ffl* 

^rTy^CCBlfffi-r^LEDl 1 atC&foSnfc;*.-^ 

fP&r-*Vmm6 5&£WP¥ ; r-9/-m£.T-9 
TR<z>A;i/* (bilG^fg) »Cf&(jTigJJ<«;k:tfi^s. 

(0 0 5 1] W#&tellfr6 5, 6 KlC^SftS?-* 

9m5y j ?6 9frp>mkztiz. i^yv^yv^m 

5v767lX LKDll. 1 1 a £S£fc£-e-5|Syc35 
1^3J:0 £ ®2jl-f>h5>^X^ 6 1. 63iZ%->m& 
S#tifftU LED11, 1 1 a&^fcS-tt^VMJJtCli. 
3il*3J:t;^"23l-f>hv>^*61, 6 3tC:*:7ff 

■ti-fh^yi/X* G 2£/BV>TLED 1 K 1 1 atf)Jfc 
fi£^*fi&fC8JliW?>2?.** 6 2 

7G IzmCTS LED 1 1 a (CfcV *TWt>WM<W8)Mti 
[0 0 5 2] W^r-Hmm^6 5«. *SO-;*{§ 

itf^l^h^V^* 6 2(7>«i5fD®gl$ia£i£&OS 

&L?lB&6 6»i, *S0-^#STR©¥Y<v7»iIFJ« ' 
AA^Of^KnUioTLEDl J a OJfcfifcJtifs 1 . 
0:1. 1 T-tmZi£2>~t.1)'-?ZZ. 
[0O5 3J isVJ/lT-tfm-Ztt.. VUytm^CL 

5<V?^§-£LAlv I.A2. LA30>A*Kf&£T;&5 
y^6 7~6«fI®U>i*n-5„ -f-*fg-£WU 
•ttfeVNKv h^JCS1*«)LEDl 1. Ila5:$fcfc$-tt 
St^OB^- JWfllfC^tJ V vT L E 13 1 1 , 1 
1 a^ftfifc^tSfe&^IIEf 1 -*. RmS^OTSa 
-rii-"f>eti;?:fi^n-r^<f L 'y>^!3S«>LEDl 1 aCO f 
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[0054} ~©&30Sig0ra±. mimyh^yi? 

%9 6 I \£M\*p?\>?yV7>9 6 2©^sgg*0ifc 

H. 1. 0:0. 1 (gn a 1 

i. ofcufes^) cis&fean*. cfoT. *t»;yc 
* fe{ $ i . j T-33«pjtbT?&6. Bt&c. fi* 1 * -f > I* 

vyi?** 6 l £J52;*-f 6 3©®fcflg 

ACDitlil. 0:0. 9»Cfl5u£2*l.5>. (SE-oT. =fty 
■^GtCBJ^-rSLEDl 1 alcS§MtS^fc^2>l-fyh 
5V5*X* 6 Zl5tXWlVfY9yV*9 6 2T?tt. 
IISCOLEDl 1 Vitmmt^ m>h5y2X#6 
133J:t) ! ^l^h7>y^*6 2J:y*tt^0. IT* 

ccgiaart-sLEDi i aojic&i*. *a*wsfco. 9* 

felil. 0-eHSHriBi:*:*. **'*fQKW*t*l 

EDI 1 a{C#bT©^^S*bfc2o©:^y:7TfiE 
J$*5LED1 1 aCMtgtt* ffiffilZtt&O. 9~ 

I. 2 (0. lgte) T-3^S"t«ri:^fiBi:&S. 

[0 0 5 5] ®7tt, *|8tB<^4 ^Wltfc5f2Kliai 
8Sfc$;lfcL E D-^'J y V^V KWlHlSS^&as-r. 3 
a>ffiSJlHD»8 0Jt. ¥f f^CKISI&l.&V^LEDI 1 

{ct&Hait/mafeafi^-ri® 1 k 5 >^ * r r 1 

i:. ^-V ^G»C»^-r^ LED 11a K8&*Viitr£8K 

sz&fetzmz h?yi?x*TR2£*ffl*.z>. mi 

j3J:tfflS2 h9yt?X9TRl. TR2ti. ft!H9IaIKC 
CMmt2tlZ>¥-r 9fe^lz£ i -5^TXy*7Wm2 

[0 0 5 6] ft'l S^vy^TRlttLEDl l»Cff$ 
lS^SStl a 1 ttmiti>. 852 h^V^X^ TR2 

«u S»l3i2i«i a lJ:»j%»®fi«S(Z>/havNa52S7|s 

@8KI a2SLRDl 1 a»C#«fi-t^. S^1^J;^2 
h9>y^*TRl» TR2l±. «aSVDD^J:t>'I.E 
Dl 1. J 1 arat^ffiU ^7*- HzmilZftZ>-%S£lZ 

^CTlffiVDD^e)0«5gI$:LEDl 1. llaiC 

[0 0 5 7] 3-h7>y;**TRl, TR2k:tt^>f«y 
^Ne-8 1*miS*V5. ZLCD7.-<v^7-8 ltt. tf 
-h^VGil«-S7>i?X*TRl. TR2CDY-S 
tffllSJtC^U h5>^XifTRl, TR2©-y-H 

[0 0 5 8] $gWSBfSCCtt. drV^GKLK&UfcH 
L E D 1 1 VzWt&M yf-mz-S I ©^ y^miZ. 
*Q&T-9&%miJ*&&lf^^-9/ffiEy : -9 
VJmm* ^-y^G»Cgl®^LEDJ l ai: 

&T-9ftttmti>%i2WZ 1 r-9/WlET-9ty 
-^WhB«H2. 831*. m62tVtT-9t:X\-n 



•• . mm- mm mm uw/ihw 



10 0 5 9] F3#$lHlSS8 2, 8 3»C#fc£*l*r-* 

LED 11. 1 1 a&^$-fr*BWcSSlfc«fctf352 h 
^y$?**TRl. TR2fC*ViHyS:#*ftL. LED 
1 1, 1 1 a &?fcfcS-&fcV^ICtt. 351 £.fctf$"2 h 

A oT#L EDI 1. 1 1 a O^^mLti^^tt 

LED 11a CWfeES !:*6iE-r4©6tC H*>f^2 fci&S 
[0 0 6 0] ffSlSJ^^-f /MiE^-f ^iM^8 2 

ftxzti&m^-itti&jiLmvz. St. 20 

EB& 8 2 8, £ 1 BtfaHfEAA^^ vf l"<;w&r& 

^ i nfrfSMiiE-?- * m v * 8 s a>e> was^m 1 s? 

tt. #2. m3mMi£R'VI>Z (S8@fl8) jK/vfl/ 
irvyfVtzm&Uji^LED 1 3llH?|3iiffiE 

*a* t ffi^«cib^ i . o:i. lx-^SEa^ts. 
[oo6i] m 2 ens*?- * /^ciEf 1 - 9 mmm a 3 

It. f52h7>i?X*TK2m<®m&W$*fflUZ J & 30 
«>7 r -i'^S:ffi*te*fiiD6]g}i:LTffl< 1 . £©VJ» 
HEft8 3it *hO-:*{H£STR©3l2, $3R|ffi*t 
TKW/^l/7><35WlntCJ:oTLEDl 1 aOTtfd&SflSCOl. 
11 D 1 1 Kifc^Tit^O. )&frlC.mmitZZ.tt>'-F 

[0 0 6 2] *^ti%tB*VJt7&&mttfr i *>tti> 
<> y 7 tots.?- ^faStt. ?UV ? tt#C L KtCtrlffl L 
t-J.i/7 h VV%9 8 7 ICA^SftfeSl 
LA 1. LA 2. LA3®A$C/&(ST#?y:?8 4~ 

hfC*Jlfrt$ LED 1 K 1 1 a fcftftS-esfeAbroPfJ 
^x-*^ fflHgtfcifcSVvrLEDl 1,11 aro# 

ttt»SH-r^<^'y^f@^cDLKDl 1 zW/i&tm 

[0063] Z0M4&M&iMi> mih7>*JA*l 
R 1 K*|-taSf5 2 h 5 * T R 2 ©mtBtltB^GDifc 
-Tfcfc^. a 1 K*frt?>?g2;pj*&fcl • 

a2©®8gg«0. 9:1. 0 1 I a 1 CD 

CHEft^i. ofcut»&) tcgjdrans. se^>r. ¥ so 
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•Vy^GKHS^fT-SLEDl 1 aKtS8£;ftfe$l h5 
Vyx^TRlTti. fS<7)LEDl lC^&Stlfc-aS 2 

h5>y^*TR2«fc»;^tt*o. i Tiiifiiiisativh 

Jfc^l. Otfcttl. 1 T'^SSnJIsC'fc*. nwc ¥ 
•V^^GJCBSfiS-TSLEDCJtgli. %\. &2, {g3 
ttSKRii&fl/^l*&#t8-ffttf. 0. 9~1. 2 (0. 

[0064] 

IffiXMbX) «±©«fc-?fC. fi5l5&WCJ:*ltf. f-v 
[0 0 6 53 4fc, H^lStlBlCfctttt. ^^"^Ci^gWtC 

%d%a*if»«biiiiw«^'s»^nreftCT%i. led 

WSU faflE>LED»CS3W4*Vfc^-f>h9vyx*l3J: 

^O^lltCS^V >-Cii«C!) L E DfatTy 
LBD®3tfitlfifllS-li:6rf:»C < l:oT, ffi|^!iS:-r^ -- 

[0 0 6 6] m3aH8»C«k*ltf. ^Y^^ICBR 

#rt«LEDIC||tl^h9>^5t&0SRU ffiCL 
E D Uj^S tvfe * 4 > h 9 y * iC J: *i®^MzS 

(CSQ^SIS^'yycDfii^JIC^tJVNTjififWL K DBS . 

LEDeWfcg^^a-ererttckoT. ffi^fc 

[0 0 6 7] 8&tC*fe. 354»IJ5{Cj:n»f, ^y/© 
3i»i3f ^tiffil-S LED tC^gnfc * -f > S 5 y *JX 9 
«J:t?«fSl^h5>y^*ro^SfigiS^tS3^ <fi©L 
E DKimtitlf-* <<> h 5 * *3 J:^ 1 Vzf V 

BSfc-r5^:Wt-£trc^ LED^ytSiiiius* 



mi twjA 



NO. iili p. 13 



(10) 
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[0 0 6 8] SiofCSfe, )|l5&glCJ:*.|£ f-y^© 
imiZtiStf* I , R D{C^a ft£ ;* -f r * 

TiifJ© L E DlSJtf y f- J: »; fcrtgfc fcT«.y -faTOtg* * 

[01] •? 'J > h 'vy K©m£^**P8J£*0-e3> 
[BI2] *»"H^l^MfCffi*SS©EKfi©lHli^n!c 

0t&s. 

[03] *^oaS2H£g09(C^2>^IgIS||©li>||S^|£ 
0T'&$. 
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[04] ^hD-^#&5tf0T'fce. 
0T'fc*. 

[06] *>n-7te£fea<t®T&<&. 

[07] xmmimsm&zmm&mmmz 

0T-&5. 

[08] XhD-:7»9fc3i*tH'7&*. 
[^#OS«H] 
10 a, 10b f-y? 
10 1J LED 

11a. lib *f*v7Km&?&LED 

12 m. 

2 2~2 4. 4 2-4 4 LT© 

6 6. 8 3 ^^StbTCOx-^^tlffiS 
G ^-Vy? 



[01] 



[04] 



p.p. p . p 



o i P.P I p 



» n T iT*iif] fiX rt* if / 



Ctt 




~Ut} I Lfl 



KM 



* cvvw jnivo ioku/tj 



(11) 



8-1 1 872 2 



[03 J 





[l»6] 



01 



K-10 



MX 



or 



iU UL 



0.1 



OLl 



